Texas Agricultural Experiment Station, College Station, Texas
(1'resented at Annual Meeting, August, 1936; received for publication, August 24, 1936) T HE vitamin D requirements of chickens has been a subject of investigation since the work of Bethke, Record, and Kennard (1) who concluded that the chick required for normal calcification 18.9 International units of vitamin D from cod liver oil per 100 grams of ration. Murphy, Hunter, and Knandel (4) reported that the chick required a minimum of 17 International units of vitamin D from cod liver oil per 100 grams of ration from hatching time till 24 weeks of age. Carver, Robertson, Brazie, Johnson, and St. John (2) found that the chick required 17 International units of vitamin D from cod liver oil per 100 grams' of ration for satisfactory calcification and growth. Russell, Taylor, and Wilcox (5) reported that normal bone ash and body weight were obtained in chickens at eight weeks of age when 14.9 International units of vitamin D from cod liver oil per 100 grams of ration were fed. The calcium and phosphorus content of the rations used by these investigators (1, 2, 4, and 5) varied rather widely. Couch, Fraps, and Sherwood (3) concluded that the number of units of vitamin D required by growing chickens appeared to depend upon the nature of the ration, especially the percentages of calcium and phosphorus contained in it, and that the vitamin D requirements of chickens varied with the particular factor taken into consideration in deciding upon the effect of the vitamin D supplied. They found that chickens fed a ration containing 1.48 percent calcium and 0.6S percent phosphorus required 12.3 International units of vitamin D from cod liver oil per 100 grams of feed for maximum growth and best utilization of the feed, and 3.1 International units of vitamin D from cod liver oil per 100 grams of feed for the prevention of rickets and crooked breast bones and calcification of the bones at 12 weeks. They found that when a ration containing 0.96 per cent calcium and 0.66 percent phosphorus was fed, the chickens required 50.2 International units of vitamin D from cod liver oil per 100 grams of ration. This high vitamin D requirement was attributed to the low calcium content of the ration. The work herein reported is a continuation of the work of Couch, Fraps, and Sherwood (3).
EXPERIMENTAL
The White Leghorn chicks used in this study were from stock maintained at the Poultry Division of the Texas Station. The hens from which these chicks were hatched were running on free range in sunlight and adequate green feed was available at all times. The chicks were hatched in a forced draft incubator, were kept in a battery brooder room from which all outside sunlight was excluded, and were allowed a 14-hour feeding period each day. Feed was weighed to the chicks daily and fresh tap water was available at all times.
Two series of rations were fed to duplicate groups of chicks in two experiments for [ 12 weeks. The basal ration used iii the first experiment was composed of 6 percent meat and bone scraps, 6 percent cottonseed meal, 6 percent dried buttermilk, 3 percent dehydrated alfalfa leaf meal, 20 percent wheat gray shorts, 1 percent salt, and 58 percent ground yellow corn. The basal ration used in the second experiment was made up of the same ingredients as the first ration except that 10 percent wheat gray shorts was substituted for a like amount of ground yellow corn, making a total of 30 percent wheat shorts. In the first experiment using the first ration, 1.1, 1.9, and 2.6 International units of vitamin D were fed with 1.31 percent calcium, and 1.1 and 1.9 International units of vitamin D were fed with 1.50 percent calcium. In the second experiment using the second ration 1.2, 2.4, and 3.6 International units of vitamin D were fed with 1.51 and 1.71 percent calcium. The vitamin D was supplied by a cod liver oil which contained 26.7 International units of vitamin D per gram. In varying the calcium content of the rations, oyster shell replaced an equal amount of ground yellow corn. The percentages of oyster shell used with the first ration were 1 and 1.5 percent and with the second ration were 1.5 and 2 percent. The phosphorus content of the first and second rations was 0.76 and 0.81 percent respectively.
RESULTS AND DISCUSSION
Chickens fed rations containing 1.1, 1.9, and 2.6 International units of vitamin D per 100 grams of ration in one experiment (Table 1) and 1.2, 2.4, and 3.6 Interna- (Table 2) gave better results as the vitamin D was increased up to the highest level fed, though the calcium varied from 1.31 to 1.71 percent in the two experiments. The mean gain of both cockerels and pullets increased, the grams of feed required to produce one gram of gain decreased, the mean percentage bone ash increased and the percentage of chicks with rickets and crooked breast bones decreased with increasing amounts of vitamin D up to the highest amount fed regardless of the calcium content of the ration (Tables  1 and 2 ). The vitamin D requirements of the chicks decreased as the calcium content of the ration was increased up to 1.71 percent calcium. In the first experiment (Table 1) (Table 1) when the groups receiving the same levels of vitamin D are compared, the higher level of calcium (1.5 percent) produced significantly higher gains in both cockerels and pullets, and required less feed to produce a gram of gain than the lower level of calcium (1.31 percent). In the second experiment (Table 2) there was very little difference in the gains of the chicks and the grams of feed required to produce a gram of gain when groups receiving the same levels of vitamin D are compared. In both the first and second experiments (Tables 1 and 2 ) the mean percentage of bone ash increased and the percentage of rickets and crooked breast bones decreased with the higher levels of calcium, 1.5 percent in the first experiment and 1.71 percent in the second experiment, though the levels of vitamin D of the groups compared, remained constant. SUMMARY 1. With the low levels of vitamin D used in this study, and with suitable percentages of calcium and phosphorus, the quantity of the vitamin required depends upon the quantity of calcium present.
2. The small quantity of 3.6 International units of vitamin D per 100 grams of ration when fed with a ration containing 1.51-1.71 percent calcium appeared satisfactory for the first 12 weeks for growth and calcification of the bones in chickens kept in the absence of sunlight. 
